Many industrial wastes include cyanide (16) . Biological waste treatment is preferred when wastes contain both cyanide and high concentrations of organic material. With the exception of Howe's early reports on anaerobic systems (7) (8) (9) , aerobic biological treatment of cyanide waste has received the most attention in the laboratory and in full-scale processes over the past 30 years (4-6, 10-12, 17) . Numerous pathways for aerobic dissimilatory cyanide transformation have been described (4, 5, 10, 11, 13, 14) .
Recently, anaerobic systems have received renewed attention (2, 3, 15, 18) . However, anaerobic biochemical pathways remain poorly described. Only bicarbonate was clearly identified as an end product in previous reports (2, 3) , although an unidentified, anionic product was observed (3).
Many routes from CN to HCO3-can be envisioned in mixed anaerobic cultures. Reductive pathways through methylamine, possibly mediated by nitrogenases, are thermodynamically favorable under anaerobic conditions (6) . Also, cyanide can react with metabolic products common to some anaerobic systems. These include some sulfur compounds (6, 7) (e.g., cysteine, polysulfide) and aldehyde or ketone fermentation products (7) . The hydrolytic pathways seen in aerobes (4, 6, 10) could also be present. The operative pathways are still uncertain. Observations from 13C nuclear magnetic resonance (NMR) experiments in this report suggest for the first time that hydrolytic pathways are important.
Cell material was backflushed from the treatment column and suspended in nitrogen-sparged N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid-mineral salts reaction buffer as previously described (2) . Transfers were done in an anaerobic glove bag (Coy Laboratory Products, Ann Arbor, Mich.). Rapid reduction of resazurin after cells were added to the buffer served as a check for proper handling. The concentration of dry solids in the cell suspension averaged 6.4 + 5.3 mg. ml-' (n = 9). All 13C-labelled compounds except [1-13C] Fig. 1 ). The appearance of bicarbonate was positively correlated with higher rates of cyanide transformation. Gas bubbles were often observed in the enclosed lower section of the NMR tube. Qualitatively, the relative importance of bicarbonate as an end product was positively correlated with the size of the gas bubble. Based on previous observations of this consortium (2), bubble formation resulted from carbon dioxide and methane gas evolution. Formamide, a metabolite of cyanide common to many aerobes (4, 11), was not detected as an end product in the current experiments. However, cells rapidly converted formamide to formate (and small amounts of bicarbonate in one case) ( Table 1 Experimental results suggest that cyanide transformation analogous to hydrolysis pathways described for aerobes (4, 5, 10, 11, 13) 
